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subjects falling outside the 95% CI of controls. Medial compartment
analyses of data over the 4 year follow-up interval revealed 2 (5%)
ACL-R subjects with decreased JSW-D at one or more follow-up, and 7
(19.4%) with signiﬁcantly increased JSW-D. Lateral compartment analyses
revealed 10 (27.8%) subjects with signiﬁcantly decreased JSW-D, and only
1 (2.8%) with increased JSW-D. Two subjects (5%) displayed an increased
medial and decreased lateral JSW-D.
Conclusions: The ACL injured knee may undergo JSW change soon after
injury and bias may be introduced if these baseline values are considered
“normal” and used for subsequent JSW comparisons. JSW-Ds in healthy
knees do not change appreciably over time, allowing the normal knee
of injured subjects to be used as a control for the injured knee. This
is important when evaluating the onset and initial changes of PTOA
in subjects that have suffered ACL injury and have not experienced
symptoms of the disease. Following an ACL injury and subsequent
reconstruction, there appears to be a “swelling” of the medial JSW, and
narrowing of the lateral JSW, which may occur at various points in time.
This process has not elucidated in the literature, and is consequently not
well understood.
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Purpose: Three-dimensional (3D) fast spin-echo (FSE) MRI has the
advantage of shorter acquisition times over routine two-dimensional
(2D) FSE MRI with comparable image quality, possibility of reformation
and higher resolution. To date, semiquantitative whole joint assessment
of knee OA using 3D FSE MRI had not been performed. The aim
of this study was to evaluate semiquantitative assessment of knee
OA using 3D FSE MRI, considering 2D FSE MRI as the reference
standard.
Methods: Twenty subjects aged over 40 years and fulﬁlling the
American College of Rheumatology clinical criteria of knee OA were
included, and underwent both 2D and 3D MRIs in the same day. The
2D MRI protocol included triplanar fat-suppressed (FS) intermediate-
weighted (Iw) FSE sequences (total acquisition time 8 min 13s). For
the 3D FSE technique, one sagittal FS Iw sequence (source images)
was acquired (acquisition time 5 min) and triplanar reformations were
subsequently constructed. 2D and 3D MRIs were read separately and
independently by two radiologists using to the Whole Organ Magnetic
Resonance Score (WORMS). The time frame between readings of 2D
and 3D images was one month. MRI features evaluated included
cartilage morphology, meniscal morphology, osteophytes, meniscal
extrusion, bone marrow lesions, bone attrition, subchondral cysts, joint
effusion, and periarticular cysts. Intra- and inter-reader reliability was
determined using weighted kappa statistics. As 2D FSE MRI is widely
accepted for semiquantitative assessment of the knee in OA research,
in addition the diagnostic performance of WORMS readings using
3D FSE MRI was assessed using 2D FSE readings as the reference
standard.
Results: Intra-reader reliability for the different features ranged between
0.62 (osteophytes) and 0.94 (meniscal extrusion). Inter-reader reliability
ranged between 0.42 (bone attrition) and 0.83 (meniscal extrusion). The
full range of intra- and inter-reader reliability is displayed in Table 1.
The sensitivity of WORMS readings using the 3D FSE technique ranged
between 80% (periarticular cysts; bone attrition) and 100% (several
features), the speciﬁcity ranged between 62.3% (osteophytes) and 100%
(several features), and accuracy ranged between 77.2% (osteophytes) and
99.3% (subchondral cysts) (Table 2).
Conclusions: 3D FSE MRI is a reliable technique for semiquantitative
assessment of knee OA, showing moderate to almost perfect agreement
and high accuracy compared to routine 2D FSE MRI. 3D FSE MRI has the
advantage of faster image acquisition (about 30% more time efﬁcient),
which is of relevance for large OA studies.
Fig. 1. 2D Iw FSE (A) and 3D Iw FSE (B) sagittal images equally depict
cartilage thinning at the central region of the medial femur and at the
anterior region of the medial tibia (white arrows), marginal osteophytes
at the medial femoral condyle (arrowheads), and a tear touching the
superior articular surface at the posterior horn of the medial meniscus
(black arrow). Note that the extent of subchondral bone marrow lesions
is equally depicted using both 2D and 3D FSE techniques. *Joint effusion.
